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(54) Navigation apparatus 

(57) A navigation apparatus comprising a command 
input block from which the user inputs a command sig- 
nal, a current positional data supply unit, a data reading 
unit for reading from a CD-ROM map data, voice guid- 
ance data, object data about an object displayed on a 



map of the navigation apparatus, and sound data sym- 
bolizing a geographical location corresponding to the 
object on the map, and a controller for displaying the 
map and the object onto a display device and sounding 
the voice guidance and sound data from a speaker. 
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Description 

[0001] The present invention relates generally to a 
navigation apparatus for use on a vehicle for navigating 
it to its destination. More specifically, the present inven- 
tion relates to a navigation apparatus for navigating a 
vehicle by means of symbolic sounds in addition to 
maps and voice messages. 

[0002] Related-art navigation apparatuses receive 
signals from a plurality of GPS (Global Positioning Sys- 
tem) satellites, detect a current position, and display 
map data corresponding to the detected current position 
onto a display device, thereby providing safe and relia- 
ble navigation to destination with an additional help of 
automatic routing capability. 

[0003] in these navigation apparatuses, the display 
device displays not only the information directly neces- 
sary for navigation but also the correlation between the 
surroundings in which the vehicle is traveling and such 
objects displayed on a map of the navigation apparatus 
as mountain, river or sea for example. Some of these 
navigation apparatuses additionally provide general ge- 
ographical and sightseeing information by sounding 
from a speaker sightseeing guide messages when the 
vehicle approaches a sightseeing spot for example. 
[0004] On these related-art navigation apparatuses, 
the user must keep kx>king at the display device to 
search for objects displayed on maps of navigation ap- 
paratuses representing the surroundings. It is generally 
difficult for the user to quickly identify a desired object 
on a navigator map from many of those sequentially dis- 
played in forms that change as the vehicle travels. 
[0005] Another shortcoming of these related-art nav- 
igation apparatuses lies in that, if, for example, a forest 
providing a wild-bird habitat or a ctiff toward which tidal 
waves sweep is an object on a navigator map displayed 
on the display device, and when the vehicle approaches 
the forest or the cliff, at best a message about it is voiced 
from the speaker. The user can hear from the speaker 
no sounds representing the chirping of birds or the 
sound of waves for example. 

[0006] it is therefore an object of the present invention 

to provide a navigation apparatus capable of correctly 
informing the user of a current vehicle position by means 
of symbolic sounds such as naturally sounding bird's 
chirping and tidal wave sound for example in addition to 
the normal navigation by means of maps and voiced 
messages, thereby making the user feel as if put in the 
natural environment in which the user is driving, making 
the drive secure and comfortable. 
[0007] In carrying out the inventk>n and according to 
one aspect thereof, there is provided a navigation ap- 
paratus comprising: a command signal inputting means 
for inputting a command signal for selecting an opera- 
tion mode of navigation;* a current position detecting 
means for detecting a current position of a vehicle on 
which the navigation apparatus is installed and supply- 
ing current positional information; a data reading means 



for reading, from an information storage medium storing 
map data, voice guidance data, data of an object indic- 
ative of a geographical location displayed on a map cor- 
responding to the map data, and sound data symt>oliz- 
s ing the geographical location corresponding to the ob- 
ject, the map data, the voice guidance data, the object 
data, and the sound data, on the basis of the command 
signal and the current positional information; and a nav- 
igation control means for displaying a map correspond- 
ing to the map data and an object corresponding to the 
object data read by the data reading means onto a dis- 
play device and outputting a voice guidance corre- 
sponding to the voice guidance data and a sound cor- 
responding to the sound data from a speaker. 
[0008] Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 
"""accompanying drawings, in which:- 

FIG. 1 is a bkx:k diagram illustrating a configuration 
of a navigation apparatus practiced as one pre- 
ferred embodiment of the invention; 
FIG. 2 is a block diagram illustrating the configura- 
tion shown in FIG. 1 in detail with emphasis placed 
on a computation unit and an information supply 
unit of the embodiment of FIG. 1; 
FIG. 3 illustrates a data file containing data of ob- 
jects displayed on a map of the navigator apparatus 
and data of sounds heard in real places correspond- 
ing toobjects on the map. this data file beingfor use 
in the embodiment of FIG, 1 ; 
FIG. 4 IS a diagram illustrating one example of a 
navigation control operation in the emixxiirrient of 
FIG.I; 

FIG. 5 IS a flowchart indicative of the first half of the 
navigation control operatron of the emtxxiiment of 
FIG, 1; 

FIG. 6 is a flowchart indicative of the last half of the 
navigation control operatk>n of the emtKxiiment of 
FIG. 1; and 

FIG. 7 is a list of modes which are further selectable 
after a simulated sound select mode is selected. 

[0009] Now, referring to FIGS. 1 and 2, a microcom- 
puter is used as a computation control unit 4 for control- 
ling the entire operation of a navigation apparatus (or a 
navigator) practiced as one embodiment of the inven- 
tion. The computatk>n control unit 4 is connected to a 
command input block 7 through which the user inputs a 
command signal for selecting a navigation operation 
rrKxJe, a current positional data supply unit 11 for sup- 
plying the data associated with the current position of a 
vehrcle on which this navigation apparatus is installed, 
and an information supply unit 3 for supplying various 
navigational information. 

[001 0] The computation control unit 4 is also connect- 
ed to a display device controller 5 for controlling the dis- 
playing of navigation images and a sound output driver 
8 for controlling the outputting of voice signals of navt- 
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gatjpn.^The display device controller 5 is connected to 
a display device 6 on which navigation images are dis- 
played. The sound output driver 8 is connected to a 
speaker 9 from which navigation information is sound- 
ed. 

[0011] The current positional data supply unit 11 has 
a GPS (Global Positioning System) unit la for detecting 
a current position on the basis of signals sent from a 
plurality of GPS satellites, a direction detector 1 for de- 
tecting a direction in which the vehicle is traveling rela- 
tive to geomagnetism component, and a distance sen- 
sor 2 for detecting a travel distance by outputting a dis- 
tance pulse for each unit travel distance. 
[0012] The information supply unit 3 is loaded with a 
CD-ROM (Compact Disc Read Only Memory) 3a which 
stores navigational information. The CD-ROM 3a has a 
map information storage section 12 for storing map in- 
formation for navigation, a voice and sound information 
storage section 1 3 for storing voice guidance infornna- 
tion and syrr^tx^lic sound information, and a map object 
. storage section 14 for storing the image information of 
the objects on the map. 

[0013] A synnbolic sound herein denotes such a 
sound heard in a realplaces corresponding to an object 
. displayed on a map of the navigation apparatus as bird's 
chirping, murmuring of river stream, sound of tidal wave, 
roaring of train and aircraft, or boom of temple bell for 
example. 

. [001 4] The map object storage section 1 4 stores data 
. of the such objects on the map as mountain, river, sea. 
railroad station, airport, and temple for example as well 
as regional data of the objects on the map as represent- 
ed t>y circle or line segment sequence as shown in FIG. 
3.. The voice and sound infomiation storage section 1 3 
stores voice guidance data and symtx>lic sounds. The 
map information storage section 1 2 stores the map im- 
^ age data for use in navigation. 
[0015] The computation control unit 4 has a CPU 
(Central Processing Unit) 4a, a ROM (Read Only Mem- 
ory) 4b, and a RAM (Random Access Memory) 4c, a 
controller 10 for controlling navigation operations, and 
an I/O (Input/Output) block 4d for providing interface 
with the outside of the computation control unit 4. The 
controller 10 has a map display controller 20 for control- 
ling a map image display operation, a symbol sound out- 
put controller 21 for controlling a sound output opera- 
tion, and a voice guidance output controller 22 for con- 
trolling a voice guidance output operation. 
[0016] From the command input block 7, the user in- 
puts a command signal for selecting a navigation oper- 
ating mode. In addition to a normal navigation nrKxje, the 
present embodiment allows the user to select, by input- 
ting another command signal, a symbolic sound output 
navigation mode. When the symlx>lic sound output nav- 
igation mode is selected, as shown in Fig. 7, the user 
can further select a symbolic sound specification mode, 
an event sound select mode, a distance-proportional 
level output mode, a maximum level output mode, and 



a conditk>nat output mode. 

[0017] In the above<lescribed symbol sound output 
navigation mode, a symbolic sound representing an ap- 
proaching mountain, river, or sea for example corre- 
s sponding to an object on the map is outputted from the 
speaker 9. 

[0018] As described, selection of the symbol sound 
output navtgatbn mode allows further selections as 
shown in FIG. 7. When the symbolic sound specification 

10 mode is selected, only a specified symbolic sound, a 
sound of tidal wave for example, is outputted. When the 
event sound select mode is selected: a symbolic sound 
representing a festival for example in a location corre- 
sponding to an object on the map is outputted during the 

1^ period of the festival for example. 

[0019] When the distance-proportional output level 
mode is selected, a symbolic sound having a sound lev- 
el corresponding to the distance to a location represent- 
ed by an object on the nnap is outputted. When the max- 

20 imum level output mode is selected, the symbolic sound 
having the greatest level among a plurality of symbotb 
sounds is outputted. 

[0020] When the conditional output nrxxie is selected, 
a symboik: sound is outputted under a predetermined 
25 condition. For example, when driving along a beach, if 
the constant output of the symbolic sound of tidal wave 
is a nuisance, the user set the condition so that the sym- 
bolic sound is outputted only for the first predetermined 
time. 

30 [0021 J The foltowing describes a navigating operation - 
of the above-mentioned preferred embodiment of the in- 
vention. 

[0022] Now, referring to FIG. 5, in step SI. the GPS 
unit la detects current positional infomiation supplied 

35 from GPS satellites. The direction detector 1 detects a 
vehk^le travel direction on the basis of vehicle travel di- 
rection information relative to geomagnetism compo- 
nent. The distance sensor 2 detects a vehk:le travel dis- 
tance. The current position data supply unit 11 supplies 

40 current positional data composed of the current posi- 
tional inforrration, the vehicle travel direction, and the 
vehk^le travel distance from the GPS satellites to the 
computatkxi control unit 4, the current positional data 
then being stored in the RAM 4c. In step 82. specified 

^ positional information inputted from the comnr^nd input 
block 7 is supplied to the computation control unit 4 to 
be stored in the RAM 4c. 

[0023] In step S3, according to a command given by 
the CPU 4a of the computation control unit 4 and on the 

50 basis of the current positional data and the specified po- 
sitional information read from the RAM 4c, an image cre- 
ation area to be displayed on the display device 6 is set. 
In step S4, map image data corresponding to this image 
creation area are read from the map information storage 

55 section 12 of the information supply unit 3. Map object 
data corresponding to the image creation area are read 
from the map object storage section 14. In step S5, the 
CPU 4a detemiines whether the reading of the map im- 
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age data and the map object data has been completed. 
[0024] If the decision is yes, then, in step S6, the map 
display controller 20 of the computation control unit 4 
drives the display device controller 5, thereby displaying 
the map information and the map object infornr^tion on- 
to the display device 6. In step S7, voice guidance mes- 
sage data are read from the voice and sound information 
storage section 13 of the information supply unit 3. The 
voice guidance output controller 22 of the computation 
control unit 4 drives the sound output driver 8 to sound 
a voice guidance message 'Turn right at the next traffic 
light, 10 km to city H" for example from the speaker 9. 
[0025] Next, in step S8, the CPU 4a of the computa- 
tion control unit 4 determines whether a command sig- 
nal for selecting the symbolic sound output navigation 
mode has been inputted from the command input block 
7. If the decision is yes. then, in step S9 of FIG. 6, a 
symbolic sound output condition is obtained on the basis 
of the nnode selected from the command input block 7. 
[0026] In step SIC. the CPU 4a determines whether 
the current vehicle positkDn is within the preset symbolic 
sound output area relative to a target object on the map. 
If the decision is yes, the corresponding symtx)lic sound 
data are read from the voice and sound information stor- 
age sectkDn 13 of the information supply unit 3 in step 
S1 1 . Then, the symbol sound output controller 21 of the 
computation control unit 4 drives the sound output driver 
8 tooutput the symbolic sound representative of the tar- 
get object on the map from the speaker 9 on the basis 
of the selected navigation nrxxJe. 
[0027] For exannpte, assume that there are two or 
more objects on the map and the user selects the sym- 
tx5lic sound output navigation mode through the com- 
mand input block 7 with a symbolic sound specification 
mode for selecting only a sound indicative of sea and 
ah event sound select nrKxie for the festival of a certain 
temple H already inputted. 

[0028] In this example, as shown in FIG. 4. when a 
current vehicle position 15 enters the symbolic sound 
area of a mountain area 16 or a sea area 17, tklal.wave 
sound data are read from the vokse and sound informa- 
tion storage section 13 to be sounded from the speaker 
9. When the vehicle travels further and enters the sym- 
bolic sound output area of temple H 25 and if it is in a 
festival perkxi. the event sound data of the temple H 25 
are read from the voice and sound information storage 
section 1 3 to be sounded from the speaker 9. 
[0029] In step S1 2 of FIG. 6, the CPU 4a of the com- 
putatkxi control unit 4 determines whether the navigat- 
ing bperatk)n has been completed. If the navigating op- 
eration is found still going on, then, in step SI 3. the CPU 
4a determines whether it is necessary to update the dis- 
play area. If the decision is yes, then, back to step SI 
of FIG. 5, the CPU 4a repeats, the above-mentioned 
processing until the navigating operation is completed 
in step SI 2. 

[0030] As described and according to the preferred 
embodiment of the inventkxi, in a normal navigating op- 



eration, a map image is displayed on the display device 
6, a voice guidance message is vorced from the speaker 
9, thereby navigating the vehicle to a target location. If 
the user selects the symbols sound output navigation 
5 mode through the command input block 7 and selects 
one of particular sound output modes, the selected sym- 
bolic sound indicative of the target object on the map is 
sounded from the speaker 9. 

[0031] In the above-mentioned example, when the 
vehrcle enters a predetermined range of a target object 
on the map, the symbolic sound data corresponding to 
the target object are read from the voice and sound in- 
formation storage section 13. Then the symbol sound 
output controller 21 drives the sound output driver 8 to 
sound the symbolic sound data from the speaker 9 as 
bird^s chirping or tidal wave sound for example. 
[0032] Consequently, the novel constitutkxi allows 
the user to t>e correctly infomned of a current vehicle po- 
sition by means of symbolic sounds such as naturally 
sounding bird's chirping and tidal wave sound for exam- 
ple in additk>n to maips and voice messages. The user 
hears the outputted symbolic sounds arKf feels as if put 
in the natural environment that symbolizes the current 
vehicle location for a secure and comfortable drive. 
[0033] In the above-mentioned embodiment, the sym- 
bolic sound specification nrxxie was specified to select 
a tidal wave sound which is sounded when the vehrcle 
enters areas of two or rnore objects on the map. It will 
be apparent to those skilled In the art that the present 
invention is not limited thereto; rather, the user can also 
select the distance-proportional level output mode to 
sound a symbolic sound having a sound pressure cor- 
responding to the distance from a target object on the 
map or the maximum level output mode to sound a sym- 
bolic sound having the greatest level among plural sym- 
t>olic sounds. In additkxi, the user can select the condi- 
tional output mode to sound a symbolic sound under a 
predetermined condition; for example, when driving 
along a beach, a tidal wave sound may be sounded only 
for a first predetermined time rather than constantly 
sounding during the drive along the beach. 
[0034] While the preferred embodiments of the 
present invention have been described using specific 
terms, such description is for illustrative purposes only, 
and it is to be understood that changes and variatk>ns 
may be made without departing from the scope of the 
appended claims. 



1. A navigation apparatus comprising: 

a command signal inputting means for inputting 
ss a command signal for selecting an operation 

nrxxfe of navigation; 

a current position detecting means for detecting 
a current position of a vehicle on which said 
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^ navigation apparatus is Installed and supplying 
current positional information; 
a data reading means for reading, from an in- 
fomnation storage medium storing map data, 
voice guidance data, data of an object indica- s 
tive of a geographical location displayed on a 
map corresponding to said map data, and 
sound data symbolizing said geographical lo- 
cation corresponding to said object, said map 
data, said voice guidance data, said object da- io 
ta. and said sound data, on the basis of said 
command signal and said current positional in- 
fomiation; and 

a navigation control means for displaying a map 
corresponding to said map and an object cor- 
responding to said object data read by said data 
reading means onto a display device and out- 
putting a voice guidance corresponding to said 
voice guidance data and a sound corresporxJ- 
ing to said sound data from a speaker 20 

2. A navigation apparatus according to claim 1 , where- 
in said navigation control means sets an output lev- 
el of said sound in accordance with a distance to 
said object. 2S 

3. A navigation apparatus according to claim 1 or 2, 
wherein said navigation control means is arranged 
such that said navigation control means outputs 
said sound only under a predetermined condition. 30 

4. A navigation apparatus according to claim 1 or 2, 
wherein said navigation control means is arranged 
such that, if a duration of time in which said sound 

is continuously outputted exceeds a predetermined 3s 
reference time, said navigation control means ceas- 
es to output said sound. 
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